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Abstract 
The relation between trade openness and government size is examined under the compensation hypothesis and efficiency 
hypothesis in the literature. Therefore, in this paper, we examine the government size and trade openness under the theoretical 
framework of compensation and efficiency hypotheses. The compensation and efficiency hypotheses are tested in the long run 
for Turkey between the periods 1975 and 2013. In our model the government size is described as a function of trade openness. 
The existence of unit root is tested, then cointegration and Granger causality tests are implemented. Empirically no causality is 
diagnosed between government size and trade openness. In result, we found that both hypotheses are not valid for Turkey in the 
long run. This result is also supported by various works in the literature. 
 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Government size and trade openness is one of the topics frequently examined in economic literature. Increasing 
openness of the economies together with globalization is related to many economic variables. One of these economic 
variables is government size. Though the direction and result of this relation is not net, the theoretical foundations of 
the subject had been shaped by the framework of compensation hypothesis and efficiency hypothesis. Some of the 
works found no relation between trade openness and government size, while the other works found a one-sided 
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relation between these hypotheses. Although there are various methods to measure government size and trade 
openness, in this paper we use GDP for government size and exports + imports / GDP for trade openness. 
 
The place of government size and government employment in total employment can be found either by the rate of 
government revenues in total revenues or the rate of government expenditures in GDP. The most used of these 
methods is the rate of government expenditures in GDP. By this method, the government size is measured by the 
government expenditure as a percentage of GDP. Government expenditures are financed by taxes and borrowing 
(Dewar, 2010). 
 
Another indicator used in this paper is trade openness. Though trade openness is a simple theory, there is no only 
one accepted method to measure it. The literature review shows that trade openness is measured on the basis of 
policy response and output. Policy response method comprises of direct indicators of trade policy. These indicators 
are such as the rate and distribution of tariffs. There are two drawbacks of this method. The first drawback is that the 
method does not comprise of trade barriers and interventions out of tariff. The second drawback comes from the fact 
that there are no sufficient and consistent data available in many countries. 
 
In the other measuring method based on output, the total sum of exports and imports are divided by GDP. The 
output based measuring method is commonly used in the literature because the data are easy to attain (Spilimbergo, 
Londono & Szekely, 1999). According to some recent assertions, the trade intensity as a standard measuring method 
of trade openness can also be used to estimate income. Therefore, nominal trade is to be divided to the income 
adjusted for purchasing power or real GDP (Squalliand & Wilson, 2006). 
 
The plan of the paper is as follows. Government size and trade openness will be examined under the theoretical 
framework of compensation and efficiency hypotheses. After the literature survey, empirical test is implemented to 
find which hypothesis is valid in Turkey between the periods 1975-2013. 
 
Under the compensation hypothesis, policy makers increase government spending in response to globalization. 
Globalization can benefit all sections of society in the long run by allocating production and investment resources 
more efficiently. The effects of globalization are probably more different in the short run. There can be two expected 
effects of broadening the scope of markets. These are increasing inequality and economic insecurity. These two 
effects can cause increased government spending to support citizens. Globalization indicates a tendency to increase 
the risk of economic inequality, economic insecurity and externality. The demand coming from the political market 
creates incentives to compensate those who lose because of globalization. 
 
Under the efficiency hypothesis, policy makers decrease government spending in response to globalization. 
Government expenditures lower the power of competition of domestic wages in international markets for goods and 
services. Income transfer programs and social services can cause labor markets and periodical instable investments 
in a negative way. Under the efficiency hypothesis, globalization increases the mobility and productivity of capital 
owners who search for high rates of return. The demand coming from the supply side of the political market creates 
incentives to keep the mobile capital within the domestic market and decreases political activism (Petrou, 2014). 
2. Literature Review 
One of the first papers in the relevant literature was of Cameron (1978) where he found a positive relation 
between trade openness and government spending for 18 countries within 1960-1975. Cameron (1978) asserted that 
best indicator of an increase in the tax income of government as a share of GDP was the openness of economy 
expressed by the total sum of exports and imports as a share of GDP. 
 
Alesina and Wacziarg (1998) conducted an OLS regression analysis between the years 1980-1984 and 1985-1989 
for 137 developed and developing countries. They asserted that the share of government spending in GDP was 
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higher for small countries and the trade gaps for these countries were also higher. Another finding of their paper is 
that the government consumption in big countries was small, and small countries had a tendency to be more open to 
international trade. 
 
Rodrik (1996) asserted that there is a different relation between government size and openness. According to 
Rodrik, open countries are more exposed to external shocks. Therefore, there is a need for the bigger government for 
its role of stabilization. 
 
Shelton (2007) searched for the determinants of government spending between the periods 1970-2000 for 100 
developed and developing countries. In this study, government spendings are categorized such as education, health, 
defence and also classified as central and local government spending. Shelton (2007) had found no relation of the 
increased government spending based on trade openness to any category. But increasing government spending also 
increases all categories. This result shows the effect of trade openness on government spending rather than demand 
shift since government has the power to change its spending in any category. 
 
Epifani and Gancia (2009) tested the relation between government size and trade openness theoretically and 
empirically. They asserted that if the trade openness increase, government size also increases. According to Epifani 
and Gancia (2009) increased trade openness also increases government size because of rise in trade externality and 
insurance demands. Government size is measured by the share of government expenditures in GDP. The measure of 
trade openness is the share of imports plus exports over GDP as in the earlier works in literature. 
 
Petrou (2014) examined the determinants of government size by utilizing the data of 102 countries. The main 
independent variable is trade openness. The trade openness is measured by the share of imports and exports in GDP 
which is the most used method. Besides, government size is examined in three different ways and more than 140 
dependent variables are used. Moreover, trade openness is separated into two groups. One of the groups represents 
the situation where trade agreements are concluded and the other group represents the alternative situation where 
trade agreements are not concluded. In this study, the relation between government size and trade openness is tested 
by using Bayesian Average Estimation model. As a result, in countries where trade openness is high, government 
spending tends to decrease. And this conclusion is consistent with efficiency hypothesis. 
 
Aydo÷uú and Topçu (2013) found no cointegration in the long run between government size and trade openness 
for the years 1974-2011 in Turkey. In addition, they found a one-way causation from government size to trade 
openness. The evidence that government size tends to affect openness implies that our results do not support 
compensation hypothesis. 
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Table 1. Summary of the Literature Survey 
 
 
Works 
Countries 
/Years 
 
Variables 
Method of 
Analysis 
 
Result 
 
Cameron 
(1978) 
 
18 countries 
(1960-1975 
averages) 
Governments’ revenues as percent of 
GDP, GDP per capita, average annual 
increase 1960-1975 in real GDP, 
imports and exports as a percent of 
GDP 
 
OLS cross section 
estimator 
Positive relationship between 
government revenue and trade 
openness. 
 
 
 
Alesina and 
Wacziarg 
(1998) 
 
 
137 Developed 
and developing 
countries 
(1980-
1984/1985-
1989) 
Population, Total GDP, Per capita 
income, Trade openness, government 
consumption, government current 
expenditure, government spending on 
education, government spending on 
defense, public investment, 
urbanization rate, democracy index 
 
 
 
 
OLS regressions 
The share of government spending in 
GDP was higher for small countries and 
the trade gaps for these countries were 
also higher. The government 
consumption in big countries was small, 
and small countries had a tendency to 
be more open to international trade. 
 
 
Rodrik 
(1996) 
 
23 OECD 
countries 
(1990-1992) 
(1985-1989) 
 
 
Total government spending /GDP, 
export + import / GDP 
 
 
Regressions 
Analysis 
As the scope of government increases, 
the advantage of the relevant economy 
in world market also increases. There is 
a positive correlation between 
government spending and trade 
openness. 
 
 
 
Shelton 
(2007) 
 
 
Selected 100 
countries 
(1970-2000) 
 
Government expenditures with both 
economic characteristics and the 
function characteristics, population, 
GDP per capita, openness, index of 
ethnic fractionalization, fraction of 
population over 65.  
 
 
Panel Regression 
Analysis 
The rise of total expenditures in both 
industrialized and underdeveloped 
countries is in line with trade openness. 
No significant relation of the increased 
government spending based on trade 
openness to any category. But 
increasing government spending causes 
all categories to increase. 
 
 
Epifani and 
Gancia 
(2009) 
 
 
Selected 143 
countries (1950-
2000) 
 
Government size 
(Government expenditure / GDP), 
trade openness (the share of imports 
plus exports over GDP) 
 
 
Panel Regression 
Analysis 
A close correlation between trade 
openness and government size. The 
result of the work warns against 
inefficient government caused by 
globalization. 
 
 
Petrou 
(2014) 
Selected 102 
countries 
(1976-2010) 
Government size (government 
consumption share of PPP converted 
GDP per capita at current prices), 
trade openness, control variables 
Bayesian Model 
Average 
estimation 
Reached results that support the 
efficiency hypothesis. 
 
 
Aydo÷uú 
and Topçu 
(2013) 
 
 
Turkey 
(1974-2011) 
 
 
Government size and trade openness 
 
 
Cointegration test 
There is no long-run relationship and 
there exists unidirectional 
causal running from the size of 
government to trade openness in the 
short run. 
 
3. Model Specification and Data Description 
In the model, government size is described as a function of trade openness. The empirical model in the log lin 
form is specified accordingly as follows 
 
0 1t t tTO G SD D H              (3.1) 
 
where the left-hand-side variable (GS) is government size and right-hand-side variable (TO) is trade openness. 
Government size is measured using general government final consumption expenditure as a percentage of GDP. On 
628   Sefer Sener et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  624 – 631 
the other hand, trade openness is measured using total exports and imports relative to GDP. The data used in the 
paper consists of annual observations spanning from 1975 to 2013. 
 
Table 2. Variables Used in the Model 
 
Variable Abbreviation Description Source of Data 
 
Trade Openness 
 
TO 
 
Imports + Exports / GDP 
World Development Indicators 
 
Government Size 
 
GS 
 
Government expenditures / 
GDP 
Republic of Ministry of 
Finance, General Directorate of 
Budget and Fiscal Control, and 
the Statistical Institute of 
Turkey 
 
The data of trade openness are taken from the World Development Indicators, and the data of government size 
are taken from the Republic of Ministry of Finance, General Directorate of Budget and Fiscal Control and the 
Statistical Institute of Turkey. 
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Fig.1. Fluctuations in government size and trade openness of Turkey for the period 1974-2013 
 
In Figure 1, graphics of government size and trade openness show the trend intercept, and this will be taken into 
account when we test the series for unit root. 
4. Methods and Findings 
In time series analysis before the empirical examination for the existence of co-integration, series are to be tested 
to find whether they have unit root. Since working with the series that have unit root can cause problem of spurious 
regression, the order of integration of the series must be the same and stationary. 
4.1. The unit root test 
The unit root test is used whether series in the model are stationary. In order for a series to be stationary, the 
arithmetic average of its variance should not systematically change or the series should be smoothed out of 
fluctuations. (KayÕm, 1985; Granger & Newbold, 1974). Therefore, the Phillis-Perron (1988) test for unite root and 
stationarity are implemented. 
 
    * *0 1 1t t tY a a Y e           (4.1.1) 
 
    0 1 1 2 ( / 2)t t tY a a Y a t T e           (4.1.2) 
 
We analyze the components of series for the regression models in (4.1.1) and (4.1.2)by using Fourier transform 
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(Wang, 2003). T denotes observation number and te  is error term. The expected average of the error term te is 
zero. Besides, the restrictions of the earlier unit root tests for error term assumptions are not taken into consideration 
(Enders, 1995). Null hypothesis is the existence of unit root and the test statistics is compared to Davidson-
Mackinnon critical values. 
 
Table 3. PP Unit root test results 
 
Variables Constant, Linear Trend %1-%5-%10 
 
TO 
 
-2.568985 
-4.219126 
-3.533083 
-3.198312 
 
GS -1.937397 
 
-4.219126 
-3.533083 
-3.198312 
 
¨TO -6.423710 
 
-4.226815 
-3.536601 
-3.200320 
 
¨GS -5.136567 
 
-4.226815 
-3.536601 
-3.200320 
 
Table 3 indicates that both series have unit root. After taking first differences, both series are smoothed out in the 
co-integration degree I(1). 
 
The test results implemented to determine the Lag length are shown in Table 4 below. 
 
Table 4. VAR Lag Order Selection Criteria 
 
 Lag LogL LR FPE AIC SC HQ 
0 -252.8409 NA   4827.577  14.15783  14.24580  14.18853 
1 -178.7323   135.8657*   98.29027*   10.26290*   10.52682*   10.35502* 
2 -175.8993  4.878960  105.1724  10.32774  10.76761  10.48127 
3 -171.7572  6.673358  105.0172  10.31985  10.93566  10.53478 
 
According to Table 4, lag length is determined as 1. 
 
4.2. Johansen-Juselius cointegration test 
The existence and numbers of cointegrating vectors are examined according to the cointegration analysis 
developed by Johansen and Juselius (1990). Series should be stationary of same degree of cointegration I(1) in order 
to implement the test. The test is based on Maximum Likelihood method of estimation and Vector Error Correction 
(VEC) models. The vector autoregressive (VAR) function with n variables and k lags is defined as follows 
 
    
k
t i t-i t
i=1
Y = A Y +İ¦          (4.2.1) 
 
where tY  denotes observation vector; Ai, denotes coefficient matrix for i lags and tİ is the vector of error terms. 
The model in (3.2.1) is expressed as Vector Error Correction (VEC) below. 
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k-1
*
t t-1 i t-i t
i=1
k k
*
i j i
j=1+k i=1
ǻY =ȆY + ī ǻY +İ
ī =- A   ve   Ȇ= A -I
¦
¦ ¦
       (4.2.2) 
 
In this model, matrix Ȇ contains coefficients of error correction and cointegrating vectors and it is formulated 
as follows 
 
    Ȇ=Įȕc            (4.2.3) 
 
Here Į is the vector of coefficients of error correction, and ȕ is the cointegration matrix. The test is based on 
diagnosing the rank of Ȇ matrix. Eigenvalues of Ȇ  matrix and number of ranks show the cointegration (Enders, 
1995). 
 
Table.5. Johansen Juselius Cointegration Test Results 
 
H0: rank = r Trace Statistics %5 Critical 
Value 
Probability Maximum 
Eingenvalue 
Statistic 
 
%5 Critical 
Value 
Probability 
r = 0 15.35242 25.87211 0.5454 11.74737 19.38704 0.4390 
r  1 3.605044 12.51798 0.7982 3.605044 12.51798 0.7982 
 
According to the cointegration test, there is no cointegrating vector between trade openness and government size. 
4.3. VAR Granger causality 
Granger causality test is used to test whether the current and past values of a variable can give the prediction for 
its future values. Granger Causality analysis is based on the fact that one variable or a group of variables are 
necessary to predict another variable or a group of variables (Granger, 1969). 
 
Table 6. VAR Granger Causality Result 
 
Variables Chi-sq df Prob 
GS ĺ TO 2.235170 1 0.1349 
TO ĺ GS 2.276550 1 0.1313 
 
As it’s shown on the Table 6, there is no causality from GS to TO and from TO to GS. Therefore, the hypothesis 
asserting that trade openness is Granger cause of government size or vice versa is rejected. 
5. Conclusion 
The relation between the government size and trade openness is examined under the theoretical framework of 
compensation and efficiency hypotheses in the relevant literature. The findings of the earlier works differ from each 
other as to the existence of the relation and the causation between the government size and trade openness. In our 
model we described the government size as a function of trade openness, and then we empirically examined the 
compensation and efficiency hypotheses in the long run. The relation between trade openness and government size 
is tested for the years 1975-2013 in Turkey. The time series analysis is used as an econometric methodology. The 
series have unit roots according to PP unit root test. Both series become stationary at the degree of integration I(1) 
after taking the first differences. Since government size and trade openness series are stationary at I(1), Johansen-
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Juselius cointegration test is implemented to determine the long run relation between them. As a result of 
cointegration test, there is no cointegration between two variables. This result is also supported by the works of 
many writers. 
References 
Spilimbergo A., Londono J. L., & Szekely M. (1999). Income distribution, factor endowments, and trade openness. Journal of Development 
Economics, 59, 77-101. 
Squalli J., & Wilson K. (2006). A new approach to measuring trade openness. Economic Policy Research Unit Working Paper Series, Working 
Paper No. 06-07, 1-35. 
Petrou K. (2014). Government size and trade openness using Bayesian model average. http://www.ucy.ac.cy/econ/documents/seminar-
papers/2014/Article_1_Draft_2.pdf 
Alesina A. & Wacziarg R. (1998). Openness, country size and government. Journal of Public Economics, 69, 305–321.  
Rodrik D. (1996). Why do more open economies have bigger governments?, NBER Working Paper Series 5537. 
C. Shelton (2007). The size and composition of government expenditure. Journal of Public Economics, 91, 2230-2260. 
P. Epifani, & Gancia G. (2009). Openness, government size and the terms of trade. Review of Economic Studies,  629–668. 
Aydo÷uú ø., & Topçu M. (2013). An investigation of cointegration and causality between trade openness and government size in Turkey. 
International Journal of Economics and Financial Issues, 3, 319-323. 
Dewar J. (2010). The size of the public sector, Spice T+-He Information Center, (Çevrimiçi),http://www.scottish. parliament.uk/ Research 
Briefings and Factsheets/ S3/SB_10-88. pdf, 17.05.2012. 
Cameron D. (1978). The expansion of the public economy: a comparative analysis. The American Political Science Review, 72, 1243-1261. 
KayÕm H. (1985). østatistiksel ön tahminler. Ankara: Hacettepe Üniversitesi YayÕn  No: 11. 
Phillips P.C.B., & P. Perron. (1988) Testing for unit root in time series regression. Biometrika, 75, 335-346. 
C. W. J. Granger, & P. Newbold. (1974). Spurious regressions in econometrics. Journal of Econometrics, 2, 111-120. 
Wang P. (2003). Financial econometrics methods  and  models. London: Routledge. 
Enders, W. (1995). Applied econometric time series (2nd ed.). Iowa State University: John Wiley & Sons Inc. 
Granger, C. W. J. (1969). Investigating causal relations by econometric models and cross-spectral methods. Econometrica, 37, 436-437. 
